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(54) ARTIFICIAL BLOOD VESSEL AND METHOD OF PREPARING IT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an artificial blood vessel simple to prepare, excellent in bio-compatibility, 
mechanical strengths, anti-thrombus and the like without generating blood leakage. 

SOLUTION: A bioactive substance-containing solution is prepared by impregnating the gelling solution with a 
bioactive substance. By entrapping the bioactive substance-containing solution within the orifice of a tubular, 
porous base material for artificial blood vessels under normal pressure or negative pressure and allowing the 
solution to gel an artificial blood vessel can be obtained over a short period of time, so that it is free from blood 
leakage, is excellent in anti-thrombus, dynamically excellent and has nearly uniform, smooth lumen surface. 
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Mfi£?lKAlifiL^^^?lAfc±##ffl$J«#W^ 
*»**«$tfT**AIIIM?. 

^lfc«tttf>AlJM?. 

in**3iw&»mmtm#. #«jwi» *y/y 
3-/m. ?LKfc^'J3-yn?fcc7)ftM^ s *yyy 

jjcy-4-t Ka^r^-K aif3-hHQdf^ 

r f- U- h k 4 - h H Ddf i' 7+ U- h k «Sfi^fW» 

^^jfA^aims i wajb«*mT** -r k mm 

frjmsz . * u j« * ^ u a« tm. # y ^ a* >»ti 

*»^aar*i* i «£Ui^tmT'*4i t swat-raw 
«jS2nie«c7)Aijftii : . 

«ffitt*fl"C** CI k fcTOSfc f4m*JS 1 ~4 0) wf 
fuWcEttwAUMT. 

[««fl6] bm^", tomm, ma&m. * 
aw5B5tiEawAxjm«. 

*» 6 & 4 »*» t aar*i.6 1 siax^MMt** o x . 

£tt#ffl«t£-£W-fS t £ k £#®<k-f&fi! 

1 ~ 6 «v ^n^tiEmcoAxjuf . 

[M*B8] Buf££?lfCAlJfil©^WrtJI£ffi±fc. 

7 <0t vffiMliEIBWAlIllLtf. 

[!8#JB9] ii«?lJIAX]fil<gg#A>\ £#ft?ttttf4 

i k Sr^Stt-TSIS^JS 1 -»8«HYtfuK:Ett 
OAlJUf. 

[|3*JS1 0 ] ««<0£HKAUMrB«S:**6AI 

wc. 
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SEX(ili5^(tTt-1frl£^?LMAXjfiLfa»(7)?lrt^ 
l»K#?L*AIim«M<WLrtK:K Oii* *ifcffle£fr 

[»*jsi i ] «ie#a*AuiiL*stt£. 4^Mtt« 
*«i 0Ksaw)AiiiflW)«em 

[m&ll 2] «IE£a«tttt8#. tf'JILiL df'J^ 
y n -;H8 . ?l® k 7 y 3 -;H8 k oftM^f* . 'J 'J 
>-dM, JK'J-e — i]-?uy?yy^ e-j}7vy-7h 

->H*ko&S£tt. .if y - 3 - 1 Fo*^7f-u- 
K ^y-4-t HodfS^f-W-K aV3-th'o 

^rf-u- h k 4 - 1 KoJf^yf-u- h k<7)*a-£ 

8tig. ^yroh-ix-y^n, dfjy^-;xy«. 

y /i^Rflte . x y x ^ 9 y ;^«sg . ?k y 
a^yf-h^^/waroxf-uvsajifi^fe^ss 

««1 1 tEtt<0Allll«^l8i*J£. 

w^ttis^T* s z tmwtt? mxm 1 o~i 3 

[«*jsi 5] H?ia«e)ia* ? , ¥»»«ifi, mmmm. 

h&frbmzixh lmvikemmx'h&zt&wsikt 
mmm 1 4 t:Ett^Aum«<o»i*ffi. 

mm. &xf7fr*>mffigfrt>%t>m&t>autLi> is 
J3^tfDass-c**ik&i#ak't6iB*ai 0-1 50 

v ^-ffi*»tE«W)AlJfl*«)J8i*ffi. 
[ff^fl 1 7 ] m& 1 0~ 1 6<0^-f*i*»fciBtt«)A 

B5ie#?LKAijiii < ia«o7Lrttc]R oa^tutfriE^* 

k 5-t*Stk AXU^SJt^a. 

[is*ii 1 8 ] 10-17 ^o-f tiMzsmcoA 

wwfrhtciimmtiizx ixffi&$nx ^z 1 1 
vmt-ri aim's nmmm. 

[000 1 j 
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iftmnrnthmum} *mit. t- ■ sm&&. £ 
h ^zwfommmmtt: b~ z-stsxwnb hvp& 
&<otem£& ix mm sns xxn^tw-r 1 1 co xh 

mmb ^s^tL^Axifii^tcia-ri, . 

[0002] 

[«f*<7)ttffi] Adg (rtg*%5mm~»30mm) 
OAUMRi. jfe^ttftft. »@fl3£t^o£lfil<i£ 

[0003] vjspg ( ft&tf$)0 . 5ram^5 
mm) ^Alfttfii. DMStt JMf*l/,»L 

/hnaoAinnstfev ^x a . ^pst* *a«i9>£ t± 

JS (WR-Cti-HJ-^r £ aft U# £ fitHfttt t ft 
ft£AliM : £f#l>^fc(3T'#&a>-D*:. ±&C9 

«t o tcttmmniftMmtmx'h o . ^ttit^ttts 
[ooo4]-*, £.m-&&. m&ftzmix. 

J: o &¥f#&f*II£BB£#?-|> . AlWSrf8[«««*»jS 
LteM 7"'; -y KSAIfttf*r;l'#»i$*iT^4. 
[00 0 5] Zcr>£o%*T)UtLX. ftftMWi:, ¥ 

S-fStr^SISfLT^S (Weinberg et al. Scie 
nee, 1986, 231. P397-400. Hirai et al. ASAIO journa 
1, 1994. P383-388) . ZntrMZktltf. ffl%fflX 

*. ifriztft,. zcnxd^^mmmtmmx'h^ 
ttf * AWfcfwifcBi * i t an t w o mm 

[000634*. &#«ttXtt^#tfttOW#^ 

ztiiz£r>xftfem^mzts:z>&x'i%mmk 

Krt&MBStJMIS-lJrStr^fcffiiSiiT^* (Nikl 
ason et al. Science, 1999. 284. P489-493. *#ii2001 
-78750-^tfS) . ZtlterMZitM. mt&mBttz 
ftix, ®U\'^MAlM'gtLXhmit>tl$>i>(DX' 

JFMt * * T1IS#$jiftrt WffiBiNlJia $rtoS$-ttl>fiO 



t» y £ b n 3 «v tfggl$[i]£W-f & b^o IS&tfih -> 
BM5I * l 4> AifcFWiS StuF* & b o 3 ISra^ft -> fc . 

bit:. 
[0007] 

[00083 

UKAiM^mtcnmmz t Tttmxvm& mmx 

[00093 *«IB*4>tt. ±ietP]S<7)*a 

tf, «^^fflji^AXjflil : t LT»J6r*4AIft« 
[00 1 03 EP*,, *#MBTtt, fijtt^^TLWAlili© 

Aum«wiflts*i.ft. 

[ 0 0 1 1 ] 4fc, *fWW4, fttt^l^TLWAUIl* 

oai-friiek. Kiie^fL^Axjfii 

^^Mb-T SlSk Sr*tfAXJt«<0S8ji*^attS 
[00 1 23 *$HHfc*$i-vt , B5ie^fL«AUH«S« 

*>)?o 3-/i*. ?LBsfc 3-/w»to*a^«c, 
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U-K -+ry-4-t Fa*:/-7>k-K &tf 3 - t 
[0 0 1 3] 4fc. *»Bj(cfcv^T. frE^ftflsffllMt 

v\ meiniut. m 

[00 14] 4fc. *fS«tC*^*AUm«K:*iV^-C. 

a. 7^7yy?7i«. r^y^rsHy^Ki. r 

#n - x *W§» - &tf 7/W^ y B^WSS** 4> =5: * P 

K ££#-f & t> OT* Sit U*. 
[00 1 5] 4fc. *f^fcj^SAXJli'BW>|jit;l5rffi 

-f^'jyvSM, r^yn/rsKHHt. 7#o-xig?g s 
loo i 6] *wflt*»*»ftAiai«t*j^r. 

[ 0 0 1 7 ] 4fc. #ffflKj^4AXilL'S*588t*ffi 

nJreS»<OrtKffl.l:fc. rt&lffllBJI*»flW6lSSr 
[0 0 1 8] 4fc. *»HlctJ^T, fiie^?L»AlHa 

[00 19] 

[00 2 0] *»"!BT , fflV^<i*#?L«AXJlllff 
SttKowtfifiJ]-*-*. *3*«?fltf83ii*#?l*Al 

~9 9%T'*>£.rfcAW4L<. 8 0%~9 5%T"£I> 
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[ o o 2 1 ] *mrem^tihziv&Katfg 

^*%&H:. flg*Umm~7mm-C£>|>,ri#}J4l 
<» lmm~5mmt'$)|.C:i:^S(Cif4L<, 1mm 
~4mmT'*££fc#sSfc:4rt:#4U\ 

[0022] mmmm.. jmhixjsl Dmwg 

*frafc##*AXJt«*>jNPfiAXIlL*fc LTJBn* 

. ±ie<omi^s<o^fc $> -> x h . 

[ 0 0 2 3 ] ttz. *PSAUfo«i: Lxm^h%r& 

tts rtSA i 5mm-7 0mm-C'J>?,Ct*W4L<. 5 
mm-5 0mmtibl>C:t **?SC$?4 L V 
[ 0 0 2 4 ] 4fc» *»WCfflV^<t*imftAXJi.« 

[00253 &/wmmk ix it. mzvimtt^ 

i)K sK'J^ya-rt*, #yw», W»k^y3-/H8 
e-^rn^^hyfclLlffc^Sa^*. e-*7 

^h^tai?t^y3-/H?i:O^S^ --Ky-3- 
3-t Ho4fx7f-U~hi:4-t Ho^^yf-U 

FDA (*II^p a nEISn a n^) OlgTTfcOdfWWWali, 

#y?u», #y^ya-/H»» fLKt/ya-^Kto 

[0026] it&mmmt lt{±» f*ciHiwi=fc^ 
^yx^wy^tsflis iKyroeuyjRWi. ^y 

/i«ntt. # y 7 ^ y ;^gjsi. # y > ^ ^ y 

fit, tfyX/Utfy^ffllg, ^'Jfh77WDIfl/y 

^rkv^«^3&»4>tt. iKyxf-uyjRMDI. ^y-fN7 

•7)v^u^vvm^x'hh^ tim± i^. 
[0027] *%mx'mzti&®ft<o%ii®Az.m 
mttnwmumt txa. mm. iML^mmm 
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b LTIi. &W,i, Nam et al. J.Biomed. Master Res. 

2000, 53. Pi-uztmztitziTmzmf&zbtfT'Z 
i o o 2 8 ) mz . iB&MtjoMm atf<wirttc* 

4JU>. ^frfffflftir^y/ngistiov^lMW-r*. 
[0029] *JMHTflffl«ii64*ffffl*K**y;U 

[ 0 0 3 0 3 y/l^fc*4*l&£fcflUfflMf i: IX 
li. MB. WWWittKEiHItWiii:*^*. -it 

[0031] tmmiz&^x. nemm&tokit. 

[0032] Q&Wmmt LTffiJB§*i*«Bi IT 
li. flitf. Iffll^ESlllf^^tti, Tit 

mm. mmm. mam. wwmm. mmmmm 
zmfhzttfxzt. 

[0033] ±fottmmt Lxmmztih±m&Vi> 

ITkLTIi. &.WCG&Ztibfywmwfl>z 
Mitf. ^ya'jy, UtrysryftHc. fit 

Tli. ftftffi. WKft«03ftj|^9^»lUa^AX*ff 

[0034] &to#mmmt ix&mti&Mittt i 
rtt. ttJvvttxt— won*, mamcoms. 

[ 0 0 3 5 3 4fc. ^ftfttfMi UT&WI-TfcJftfc 

J: ^TS£Stf Sfit£!r*i«l?£ W 
l>.Ii:«<T-#. mftWfcli, ^-y'jy, i/?o*^7 

IHt^£±ft^fflftltfc LT#tfAXJHtt LTIi. 

mmm. m'y^m^b'imhtzxxM^b^tzmm 
[0036] zKnAJLmmttfttftmmm^m 



mmm. rnmmrn. *MmMtf$£tix^$>zb 
t>mt u\ 

[0037] y)\4m£ffe*#i3i*ftmmt<rM& 

li. £frfWB«*;Wfi<a*£fctt. lxio'cel 
l/ml-lxl0 s cel \/m\X'hhZb1fift$ 
L<. lxi0«cel 1/ml-lxlO'cel 1/ 
mXX'hhZbtmzntLW 
[0038] Yivmmb LTIi. ffig. pH>g 
SIS, B*RJBSrifo3Efl:K:J:->ry;Wk-r6»ffl[*y 
/WfcS-HrfcfcOT* 0 . SttW«»tWJ 
ixIf^tzMRgfit < mm-fh Z b tfX'% h . iajg^ftl' 
ttJSl/C^/WW-ifcOfcLTIi. fflRlf. U-V 

LTIi. 3 5-yy*£*ff* tt 
fflfltoSSfcfcdttS LT 7)V»fc$h \><Kb LTIi. 
fl»£il«f* BWRfclcWJtJL 
X^'Mtth %>ff)b LTIi. 7 4 7*y y^SrWSCl fc 
#T'£. y/MfcS-ltfcHWfc LTIi. ffjitf. 7-f^y 

/-■yyw&mfz z b tfx-z *> . 

[0039] *fKHoAXHl«i. ^TLWAlIfil^Sff 

iJUfaW^^TLco 5 0 %OL£ Aa6l> i fc *Wt I 
<. 9 0»JJU:«riSA4it!Wlfc:JaF4L^. 
[0040] aWMHfcj&>*»*AX*«4. fitJfll^ttS:^ 
«?tct4HiW»4>. ^fL«AXHtS«^rtMBo±lci*l 

[0041 3 4fc. *^C**I.AXJflll : {cfcUT. 
«««iME*5gfc:ft#t:t*fc«>, ^LBAlJfiifaff 

z&mmmxim±mmt®frfi>%&mmiz 
£-?xw&ztix^xi>n\ msmtit. ^?l«ai 
A'ffafloi'i-^sis.^/xiirtiaisifc^fig $ *ir ^ 

titzWmttblXit. ^HnXXMf§mtcr>9mba& 

tz. &iinAJLm^tf<vftmm±izBfcZixfzffl&& 

fC^B!tL^t)^«:^lf4vli:A«T'&4. 4fc, do 
i3*«!B*OtiBia«*. ^7L«AXJfllfffi«^^a 
•Tl.^lc^ftgl^iitfdklwioT. ffi3S3«^^il« 
AXlflll : Sffrtlcffl^iitfdi:t,T'^4. flfe^W 



Patent provided by Sughrue Mion, PLLC - http:/Avww.sughnje.com 



:(6) 003-126125 (P2003-126125A) 



1 0 0 4 2 1 fcfc. *#31fcfr**AXJlL^«a#i£ 
[004 3] 4r» fflKSSfl:, pHSSfc. tffiUESft& 

*. a*S**4*«5JB1Mti: LTtt. AlMK>Jlfii 

tli. lxlO'cel 1 /m 1 ~ 1 x 1 0 9 c e 1 1 / 
m lT-J)I.Clt* { iftL<, 1 XI 0 6 c ell/ml 
-lXlO'ce 1 \/mlTt>iZtim.tZjftL 
v\ 

[0044] ^v>T. ^ftfflS Lfc^AJtAllMPStt 

[004 53 IHFLWAXHilratffOttfiSl^Bi^ffiK: 
ovarii, ±3$L*:iI9Tai>. ^ILSAlJtLf 

wmmzi^xm^nx^xhiw w& 

[0046J ^fL*AXJlll*ai«<04«5fl!ffl*ll**» 
iS^«MI*J6t LTtt. ^ffifcttT, *F4L<«iliE 

•mixnm.ti t ^t&w&wft ztwtm. 

[004 73 a^E^tl SffCkJ:^ $$fl<J 

[ 0 0 4 8 3 m^X , ^fLMAUfll , g««W7Lrt fctt 0 
IbfcttTT'MK . 10^12 0 ftffiB S tfS i fc 

4L<. 3o^~6o mmzit&z t umzm i 

[00493 *««fc^S AXflLtfiOl^ffifciio 

x. ^fLWAijflii : stt^i*i)isffi±(c, ft&mmzB 
i&zit&ztwx'Zh. Aftimii. yMtUw£* 



[00503 ft&wm&nfenmmi.. o . 5 r P 

m~100rpmT$>6.rfc#$f2L<. 5rpm-l 
0rpmtW;t«JfiU^. t&HHSI 
tt» 1 0 J rt-2A&fWlX'hhZttiW$.L<. 2 0#~ 
6 0#T'£&Cfc#jg{C*i4U\ 
[005 1 3 JfUf . Mtt^#?L«AUfll1 : « 

Msmmm^mx-b 0 . 4*. ^fisAxim. 

[00523 4*:. *#Wc Jfttf. 

■fflrca* J: < ft^stcAxmif^ffl^a^; t 

[00533 

[ ^ifefi^j 3 arnmm* t -> t #fHH*&«i«KK's 

[00543 ##W ( ^TLWAXJt^Sff coMM ) 

aar^^sttsoo. ooocwj?iK3 2 0mg 

?oo;tok&£^fc||»;&tf4fctf>fc, 5 0'Cf2 4 

ztzMz, tmvi(r>xv-?-Z8ox:x'ioMnmi. m 

?L«AXjflif <&T\ rpLLAStfj fcv^d) * 
fWLfc. 

[00553 mini 

0.3 9%cr>ay-y>i%mz. 5X1 0 6 cel Is/ml cr> 

&muz. #Jwrcfww:PLLA»ffc. 

¥ilW«l*«-35-y>1i«l. 4nilt«iU i 
<lS«ffi*?K>7 , (ULVACtt«. G-5) tioTT 
®EIX, liffi*frTT3 0»HIHtfc. 
f5* { 5 mmOf-A-r* P L L ASWco^tCttALfe 

S^-|>^fc{cJ:oT, PLLA«WjW35-yy»« 

[0 0 56 3 JtMMl 

( -x 3 it/NMWife (DMEM))C, 

ells/ml «)«KO«»*ir»«^fWUfc. «IC. 
W-CffflJ U P L L A attf * 5 ^HOf - a - r t A 
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1. 4mlfcSiSL. CtlSrttJES^yr (ULVAC 
m G-5) izX^XWKLX, BfcEfcfrTT^ 0# 

[00 5 7] ( i > m&ttiKmmwiJcML 
mm i a Jt«w i vim taxumaBL o at 
ixtzh hmi&mmvmmemizmit:. it 
PLLAaitt*ijaw-4tRr«thjE«*iMRiii« 
vmmsm+emmtzm-i . pll as» £?g 



xV-2-7x-/M>K-/mgl? (DAP I ) fcj: 

[0058] 
[fUJ 









»9a*ixfca!aw»fr (%) 


1.0 0% 


1 8% 



s i *» £ . it«w i TfHS l Jt Aim* t it^ « mmm 

[00 59] ( 2 ) AUmflfWrtBnScOttfiS^lfcR 
HSfefll 1 *J it^ttlUW 1 T^SIL^AlJfll^rtKfflO 
ttflteH^fc. »tt£SJgft"r6fc»\ **i-m*>Al 

TfWLfcAllOlV^rtlfflOjaMflWJMI ( SE 
M) ¥S (XHHOOym) SrHlt. itISttfJIT 
fWLfcAlllll*(?!)rtBH<0SEM9K*ia2fc:. ## 

ntiMzmmx-imtt: pll AattortisnaottiB 
m i ^AuflL^rtKffl«m* { *^'t#^i7)^jt^. n 

Sfe^ioAiJi«^i*i)gffi{i?L*^<, -cv^ 

[0060] ( 3 ) Kaammmawnmmmit 
i fci^itw i X'^MLtzAxm^mmm 

^AlJtf 5rStc 1 H*SSLfc« % AUM* 
^Bfffi«Jfr (BZ8um) *fl«L, t ME^A»Jfll 
f TO h <^** HttH) 1 0 0 n 
g/m ltftfeLfc. 04 t=HjSfe#g 1 T'f^SiiL^AIiL 

ftmwawent. m 5 tjtiKM 1 x-m. l^aum 

ffifcw-tiWP**. 04&tf05fr£>. Jt®$ 1 X'ft 

m AxMmzitK^ mmm 1 Tft® l^aum? 
o tmrnrnx-mm^m m&tix^&zt i . 

[OO6 1]Hifc0|2 

5. OX 1 06 cells/ml OjSST'IESt hKwtfKHlL'g 

■cf^H ufc Aimiff<ort«srt ca L&/Ui. ESEtsstis 

St^-fT^t RT-5 0) fcfflV^T. 5 r P m~ 

i o r pnKOEHcaarcisnKS^sr^e o#Bje»f 



[0062] ( 4 ) All!* rtEiB±«l*teajlMI 
2 T'f^S Lfc AUl*l«iBnH±t:»JS $ ibfcrt* 

mom-zm^fz. wmzmit-t aumt 

m) Sr^SL, rtSMSrT-fe-f/Wkffi^S'J^TQr 
4 y ( L D L ) Tftfe L/c. 16 (c±IE«OAlJi«^Br 

TnLfc. frfc, 07<fO*EPl±, rtS*fflBa)l$:^-rt.O 
■C*6. 06&t/07*><^ Htt«2-CfHRLfeAimi 

torti&Biwi, mmmzmmmmm^ixx^ 

[0063] 

Aimt^-j^g^^ . jfiijgt lesarr 6 ftrtBiBa 
i*fcttfftn«to Aijd^offl *a»««ri8'c* & . 

[ 0 0 6 4 ] *»BBfc Xtitt , JH?etjiix* { ie# 
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